The immune response to the random linear terpolymer of L-glutamic acid, L-lysine, and L-phenylalanine (GLO) is under dominant H-2-linked Ir gene control in the mouse. Matings between two nonresponder strains produced responder F1 hybrids, demonstrating complementation of the nonresponder alleles. This observation, coupled with the fact that several intra H-2 recombinant strains derived by recombination between two nonresponder parental haplotypes are also GLO responders, indicated at least two dominant loci are concerned with responsiveness to this terpolymer. The complementary genes were termed a (tentatively localized in a new subregion of the H-2 complex, I-F) and f, which maps in the I-A subregion. Generally, both the a(+) and #(+) alleles are required for responsiveness. However, in the (C57BL/6J X SJL)Fj hybrid we noted complementation between two parental nonresponder strains, each of which carried # genes derived from different H-2 haplotypes, yet lacked functional a genes. The possible cell levels at which these genes may function in the regulation of the immune response are discussed.
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The genetic study of the capacity to form specific immune responses has revealed that the recognition of thymus-dependent antigens by individual animals is governed by the product of dominant genes located in the genome in close relationship with the genes coding for the major histocompatibility specificities (1, 2) . This has been verified in rodents (3) (4) (5) , birds (6) , and primates (7) . These immune response genes have been termed histocompatibility or H-linked Ir genes, and map in the I region of the major histocompatibility complex (1) , which also controls T (thymus-derived) and B (bone-marrow-derived) cell and macrophage and T cell interactions in immune responses (8) (9) (10) . Single dominant H-linked Ir genes were thought to control the responses to specific antigen (1, 2) . However, we recently demonstrated that at least two genetically separable loci, provisionally termed a and /, are required for immunological responsiveness to the linear random terpolymer of L-glutamic acid, L- lysine, and L-phenylalanine (GLO) (11) .
Merryman et al. (12, 13) previously reported that the immune response to GLq was inherited as a Mendelian dominant character; the gene controlling GLO responsiveness was tentatively localized in the I-C region of the H-2 complex. In a previous report (14) , we (Table 3) . Surprisingly, several recombinant strains which were independently derived from crossovers between two nonresponder haplotypes were GLO responders. These include the 3R and 5R strains which were derived by recombination of the H-2a and H-2b haplotypes and the 9R, B10.HTT, and BSVS strains in which crossing over occurred between the H-29 and H-2a or H-2al haplotypes (17) . It is important to note that the latter strains all represent examples of recombination within the I region, either between the I-B and I-C subregions or, in the case of the BSVS strain, between I-C and S. The immune responses to the dinitrophenyl (Dnp) hapten conjugate of GL4 were studied in 15 different strains, including many congenic lines representing a variety of different H-2 haplotypes. Anti-Dnp antibodies were present in mice bearing the H-2d, H-2V3 H-2i, H-2P, H-2q, H-2r, and H-2U haplotypes, while inbred strains carrying the H-2a, H-2b, H-21, H-2"'8, H-2k, H-2s, and H-2v haplotypes were nonresponders to Dnp-GLO (Table 5) . Thus, identical H-2 distributions were noted for responses to GLO as for its Dnp-conjugate. Again there was evidence for the two-gene control of responsiveness, since the (B10 X A)F1 hybrid between two parental nonresponder strains produced anti-Dnp antibody. In addition, the results with the 3R and 18R recombinant strains mirror those obtained with the GLO terpolymer and localize the a and f genes in the H-2a and H-2b haplotypes, respectively, in the same fashion as described above.
DISCUSSION
It has generally been assumed that a single histocompatibility-linked Ir gene was required for responsiveness to an antigen. There were, however, indications that in some systems two H-linked Ir genes were needed for responsiveness. In 1972, Stimpfling and Durham (18) first postulated that the immune response of mice to the alloantigen H-2.2 might be controlled by two interacting genes localized within the H-2 (20) .
The finding that the mating of two nonresponder strains produces responder F1 hybrids is evidence of complementation of the nonresponder alleles (Table 4 ). This observation, coupled with the fact that the 3R, 5R, 9R, and B10.HTT recombinant strains (which are all derived by crossing over between two nonresponder parental haplotypes) are GL4 responders, indicates that at least two dominant Ir loci which can function in either the cis 
